Abstract: Against the ongoing assessment of the root causes of rising economic inequality in industrialized countries, analyses of the distribution of savings along the income and wealth distribution are of high interest. We analyze the concentration of household savings in Germany by estimating saving amounts, saving rates and shares in aggregate savings across income and wealth groups. Our calculations are based on the Sample Survey of Household Income and Expenditure (EVS), containing more than 40,000 households in Germany. We show that the concentration of savings is substantial: while the top income decile's share in total savings reaches 60 percent, the lower half of the income distribution on average does not save at all. Across wealth groups the concentration of savings is somewhat less pronounced. We also look beyond the top income threshold underlying the EVS (18,000 euros of monthly net household income) and demonstrate that corrected saving rates for the top income groups are considerably higher than those derived from the EVS alone. Hence, the top income groups' shares in aggregate savings exceed estimated shares solely based on EVS data, revealing a substantially more pronounced concentration of savings along the income distribution.
Introduction
Throughout the last decade there has been a lively debate among economists and policy makers about rising economic inequality in industrialized countries. Next to analyses of the effects of inequality on economic development (OECD 2015; IMF 2015) , several studies point to a potential destabilizing impact of economic inequality on the society as a whole, and public acceptance of economic inequality in Germany is quite low (Mau/Heuer 2016) .
Against these consequences, understanding the causes of rising inequality is of vital interest.
1 Studies in that respect inter alia 2 focus on the role of changes in the distribution of capital income for rising market income inequality (Adler/ Schmid 2013; Atkinson 2009; Horn et al. 2014; Drechsel-Grau et al. 2015) . In this vein, the distribution of household savings is of central relevance. Savings are a major channel of wealth accumulation at the household level and able to explain a substantial part of changes in the distribution of wealth. 3 Besides, changes in aggregate savings can affect macroeconomic growth through their implications for private consumption and the level and distribution of household debt.
To assess the role of savings as a source of economic inequality researchers have constructed models of endogenous accumulation (e. g. Aspromourgos 2015; Krämer 2015 or van Treeck 2014 . These models help quantifying the potential self-enforcing character of resource accumulation among a certain share of households in the economy. In particular, they identify the major economic circumstances that can cause endogenous accumulation.
These models of endogenous accumulation call for a sensible empirical calibration. Yet, to date, estimates for most of the required parameters (e. g., capital returns or capital shares) serve only as an approximation, because they stem from data sources designed for other purposes or not available for recent time periods. One further central ingredient is the concentration of household savings along the income and wealth distribution.
In this study we provide estimates for saving amounts, saving rates and shares in total household savings across income and wealth groups for the years 2003, 2008 and 2013 . Our calculations are based on the Sample Survey of Household Income and Expenditure (in German: Einkommens-und Verbrauchsstichprobe -EVS), a large sample containing more than 40,000 households in Germany. Since top income households are not part of the EVS due to an income threshold, we also assess the resulting bias in our estimates. To the best of our knowledge, this has not been done in detail so far.
In the remainder of this paper Section 2 briefly summarizes the related literature. In Section 3 we introduce the EVS data and describe the construction of the basic variables. Section 4 presents the results for the distribution of savings conditional on income and wealth. Section 5 addresses the implications of the top income cut-off in the EVS for the validity of our results. Section 6 concludes.
Related literature
There is an important strand of literature that investigates factors that determine households' consumption/savings-decisions. Here, typically neither household income nor wealth are at the focus. Rather, most of these papers seek to carve out saving behavior between different age groups, household types or forms of employment to underpin or evaluate policy reforms.
For example, Bartzsch (2008) analyzes the motive of precautionary savings and provides a connection between unemployment and aggregate savings. The author uses data from the Socio-economic Panel (SOEP) referring to the year 2002 and finds evidence that rising income uncertainty triggers a reduction in households' consumption. The paper also includes some evidence of saving rates across different age groups and regions based on SOEP (1992 SOEP ( -2004 and EVS data (1993, 1998, 2003) .
Moreover, there are studies that investigate the role of savings for old-age income across different social groups. For example, Ziegelmeyer (2010) uses SAVE data and illustrates differences in the saving behavior of self-employed and employees. The author also presents some rough evidence on rising saving rates across income groups. Corneo et al. (2009) investigate the saving behavior of different household types and income levels to evaluate the effectiveness of the Riester scheme. The analysis is based on data from the SOEP. The authors do not find clear evidence in favor of the program's intention of stimulating private savings. Although not
The Distribution of Household Savings the primary focus of the study, the article provides some evidence for rising saving rates along the income distribution. Börsch-Supan et al. (2001) focus on the differences in saving behavior between different age groups. The authors use EVS data from 1978-1993 and find comparably high and stable saving rates up to around age 45-49. Based on their data that covers only cohorts born before the 1930s as "old age"-groups, saving rates remain positive even during the phase of retirement.
Currently, there is only a small number of papers that provide detailed information on the distribution of household savings across income and wealth groups in Germany. 4 Brenke/Wagner (2013), for example, document a considerable concentration of household savings along the income distribution using data from the SOEP referring to the year 2011. While the average saving rate in the highest income decile amounts to 17 percent, it is about 2 percent in the lowest decile. The lower half of the income distribution makes up for less than 15 percent in total savings. In contrast, the highest income decile accounts for about 40 percent of total household savings. 5 Compared to the EVS, the survey question underlying the measurement of savings in the SOEP collects less detailed information. 6 This may also explain that in the SOEP the level of household savings is lower compared to the EVS. Börsch-Supan et al. (2006) report saving rates and saving amounts across income quartiles derived from SAVE data referring to the year 2005. 7 The SAVE data comprise detailed categories of retirement schemes and savings to build up wealth stocks and are thus very well suited for the analysis of household savings. Yet, the results published so far only comprise information on saving motives across several socio-demographic dimensions, while a detailed analysis of saving levels and saving rates along the income or wealth distribution is not provided. Based on the SAVE-study (Börsch-Supan et al. 2006 ) the mean saving rate in the upper income quartile amounts to 18 percent and is considerably higher than in the SOEP, where it lies at approximately 13 percent.
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4 While all contributions document rising saving rates along the income distribution, the level of the reported saving rates varies due to differences in the respective measurement of savings. Hence, also the deducted information on the concentration of household savings differs. 5 A more detailed comparison with the results of Brenke/Wagner (2013) will be carried out below, when discussing our findings of saving rates and shares in total household savings along the income distribution. 6 See Börsch-Supan/Essig (2005), Fuchs-Schündeln (2008) or Drechsel-Grau/Schmid (2014) for a short discussion of the information that may be deduced from the survey question in the SOEP. 7 See Coppola/Lamla (2013) for a description of the SAVE dataset. 8 For SOEP information of mean saving rates across income quartiles see e. g. Behringer et al. (2014) .
Based on the "Panel on Household Finances" (PHF) Deutsche Bundesbank (2013) estimates, inter alia, mean saving amounts along quantiles of net wealth and quantiles of gross income for the year 2010. 9 The authors find that the saving rate of the lower net wealth quintile is almost zero, whereas for the top wealth decile it amounts to 22.3 %. Likewise, the saving rate of the lower gross household income quintile amounts to 3.3 %, while the top decile's saving rate is 23.5 %. It should be noted though that due to the mode of questioning yearly household net income is presumably underestimated (Deutsche Bundesbank 2013: 50) . A more detailed assessment of savings along the income and wealth distributions is beyond the scope of the study (although possible due to the comparably high coverage of top wealth owners). Klär/Slacalek's (2006) analysis of EVS data for 2003 indicates -compared to Brenke/Wagner's (2013) analysis of SOEP data -a significantly higher saving rate in the top decile as well as a stronger concentration of savings along the income distribution. This may be due to a more comprehensive savings measure in the EVS (see Section 3).
Our study goes beyond these analyses in a number of aspects. As our calculations are based on EVS data we use very detailed information to assess the distribution of household savings. Also, we provide the most recent EVS information which refers to 2013. We provide three different measures of the savings distribution: saving amounts, saving rates and shares in total savings. Finally, we address a sample selection issue in the EVS which lacks information on households beyond 18,000 euros of monthly net income.
Data and construction of major variables
For our analysis of household savings we rely on data from the Sample Survey of Household Income and Expenditure in Germany (in German: Einkommens-und Verbrauchsstichprobe -EVS). The EVS is a large cross-sectional household survey conducted by the German Federal Statistical Office. The version of the data used in this paper -the so-called Grundfile 3 -contains about 40,000 households and represents an 80 percent subsample of the original data file. It is the only version of the EVS data that contains information on income, wealth and savings at the same time.
9 The PHF-study is conducted by the Deutsche Bundesbank and was set up to investigate the financial situation of households in Germany. It not only contains detailed information on household wealth but also on expenditures and household savings. See, for example, Deutsche Bundesbank (2016) .
The Distribution of Household Savings
The EVS survey takes place every five years. The latest wave of the EVS corresponds to the year 2013. Participation in the EVS is voluntary. The survey gathers information about household income, wealth and expenditures. To this aim, the EVS disposes of four different components: a traditional survey part with general information about the household, its members, the housing situation and household endowment with durable goods; a second traditional survey element focusing on wealth; thirdly, a housekeeping book where household members are asked to document their revenues and expenditures over a threemonths 10 period; and finally an even more fine-grained booklet for a detailed recording of expenditures for food, drink and tobacco. Income and wealth, savings and expenditures are collected in great detail. The before-mentioned housekeeping book is of major importance for our analyses, since household savings are deducted from the information provided therein. The survey takes place in several periods across the year in order to rule out seasonal effects.
In the sense of the EVS, households are defined as people who live together and share their incomes and expenditures (Destatis 2008: 6, own translation) . Part of the survey are all households at their principle domiciles. Persons who are permanently absent or live in the household only for a small part of the week, e. g. students, are not considered part of the household. (Rather, they form a household of their own if interviewed.) Among others, the homeless or people in communal accommodation are not part of the survey. Importantly, households with a monthly net income of more than 18,000 euros are not part of survey either (Destatis 2008) . Since high incomes tend to go together with high wealth, an underestimation of households with high wealth is also very likely. This should be kept in mind when interpreting our results.
The EVS is organized as a non-probabilistic quota sample. The type of the household, the social standing of the person with the highest income in the household, and the monthly net household income serve as variables to build the quotation cells. To insure representativity, the EVS data are weighted and calibrated according to the Mikrozensus, a large yearly random sample of 1 percent of the German households, where participation is obligatory. Of course, since participants in the EVS are not randomly selected and participation is voluntary, some selection issues cannot be completely ruled out. Known aspects involve the underrepresentation of people aged 80 years or more, 11 households 10 Before 1998, the surveyed period extended to an entire year. This structural break is not relevant though in the context of this paper as we only use data from 2003 onwards.
11 Also, nursing home residents are not part of the EVS sample. As Ziegelmeyer (2011 Ziegelmeyer ( , 2012 points out this leads to an overestimation of the saving rate at older ages due to the high costs of living in nursing homes. Since the impact on the aggregate saving rate is -albeit significant -rather small with non-German household heads and people with a low degree of schooling and professional education. Vice versa, people with a high degree of schooling and high professional education are overrepresented in the EVS. Poor people, however, do not seem to be underestimated in the EVS, as household income is used to construct the quotation cells and households are weighted according to the Mikrozensus. Furthermore, the quota sample design includes the active recruitment of poor households, inter alia, by reverting to social assistance offices or debt advice services. Regarding the major variables used for our analyses, household gross income includes earnings from dependent and self-employed labor, public and non-public transfers (both regular and irregular), capital income and rental income. Household net income furthermore includes grants by the employer, income from the selling of goods and other incomes. Deductions from household income are subtracted. Labor earnings are collected at the individual level and include special payments in case of dependent employees (13th and 14th salary, holiday pay).
12 Measuring self-employed people's income is somewhat more problematic. Destatis (2008: 39) notes that labor earnings of the self-employed are much lower in the EVS than in the National Accounts System or in the European Union Statistics of Income and Living Conditions (EU-SILC). While this seems to be a common problem of voluntary surveys and is in no case specific about the EVS, it should be borne in mind when interpreting our results. Household net wealth includes monetary assets (credit balances from the building society savings, bank deposit, investment deposit, stocks, life insurances and alike, as well as amounts lent) and real assets (market value of all real estate properties), as well as household debt (residual debt from consumer credits and educational training loans, other liabilities, residual debt from mortgages and building credits). Apart from real assets the EVS does not contain information on further tangible assets.
In the EVS, savings are derived from the afore-mentioned housekeeping book. In principle, the method of keeping such a diary is designed to avoid problems of standard recall questions like forgetting or telescoping (see Crossley/Winter 2015: 27) . Thus, the savings information contained in the EVS should be of high quality. However, the diary method usually comes along with a response burden, and typically compliance declines with the time period (0.26 percentage points in 2003 (0.26 percentage points in -Ziegelmeyer 2011 , the following calculations abstract from this aspect. 12 Note that employers' payments to the social security system are not included in the labor earnings variable.
The Distribution of Household Savings covered (see Crossley/Winter 2015 for an overview of relevant studies), although this is not the case for the EVS to the best of our knowledge. Table 1 summarizes the components of the EVS savings variable. All of our calculations are based on net savings. As a robustness check we also derived savings as the difference between net income and consumption. It turns out that this leads only to minor differences between the two approaches.
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Results
Our analyses are based on decile classes of income and wealth, respectively, and represent weighted 14 estimates of the population parameters unless otherwise noted. The tenth decile is further split into three groups representing percentiles 91 to 95, 96 to 99 and the top 1 % of the respective distribution. Mean household net income lies at approximately 39,000 euros per year in 2013, and mean household net wealth at about 131,000 euros. While income has declined by about three percent between 2003 and 2013, wealth has fallen by about twelve percent. The declines in income and wealth were above average in the lower deciles and below average in the upper groups (with one exception being the top 1 % of wealth owners). Consequently, inequality, especially with regard to Expenditures for the building of tangible assets + expenditures for the building of monetary assets + expenditures for the repayment of credits (interests and clearances) = gross savings − revenues from the conversion of tangible assets − revenues from the conversion of monetary assets − revenues from the raising of credits − interest payments for building credits raised and mortgages − interest payments for consumer credits = net savings.
Source: Own representation based on Destatis (2015) .
13 In 2013 the EVS bottom-up calculation of savings amounts to 319€ per household and month, whereas using income minus consumption mean savings lie at 320€ (see Destatis 2015: 23) . 14 We use the weights for entire Germany throughout this paper.
wealth increased during that time period (see Tables 5-7 in the Appendix for more detailed summary statistics). Figure 1 shows average deflated saving amounts along both the distribution of household net income and wealth for 2003, 2008 and 2013 . Saving amounts steadily increase across the income distribution. In 2013, the first three decile classes feature negative household savings, i. e. at least on average these households consume more than they earn. Decile classes four and five save an average of less than 100 euros per month. The 6th decile class approximately saves 100 euros per month. Above the 9th decile class household savings exceed 1,000 euros per month (approximately 14,000 euros per year). Above the 19th vingtile class the average saving amount exceeds 2,000 euros per month (slightly more than 25,000 euros per year). The top percentile group saves an average of nearly 5,000 euros per month. . Confidence intervals are very small and hardly visible below the top percentile class.
The Distribution of Household Savings
Since relative positions within the income and wealth distribution are positively associated 15 we find rising saving amounts across wealth groups, too, with the exception of the first wealth decile class which exhibits relatively high savings compared to the other wealth decile classes in the lower half of the wealth distribution. The reason for this is the comparably high share of mid and high income households in the first wealth decile compared to wealth deciles two to four, possibly due to young professionals' buffer stock savings. While in 2013 mean savings amount to about 1,290 and 2,450 euros per year in the fourth and fifth wealth decile class, respectively, in wealth decile classes seven to nine average annual savings exceed 5,000 euros. In the top wealth percentile group, average household savings amount to about 24,000 euros per year. In general, saving amounts at the upper end of the wealth distribution are considerably lower compared to those in the corresponding income classes. The difference in absolute terms is more pronounced for the higher wealth classes. Across time, average savings declined substantially, in particular in the lower parts of the income and wealth distribution. For example, mean savings of the fourth income decile class have dropped by about 70 percent between 2003 and 2013, while the corresponding decrease for the eighth decile class amounts to less than 10 percent. Exceptions are the top income percentile whose average savings have declined by about 13 percent and the first wealth decile where savings have risen by about 26 percent.
Saving rates steadily increase across both the distribution of income and wealth (Figure 2 ), too. Corresponding to the negative saving amounts reported above, the first three income deciles' saving rates are negative in 2013. Income deciles' four to seven saving rates are comparably low, ranging from 0.8 to 5.4 percent. Income deciles eight and nine show considerably higher saving rates that lie above 10 percent. For the percentile groups 96 to 99 the average saving rates are close to one fourth of household net income. The top percentile's average saving rate is still substantially higher, amounting to 35 percent.
These findings are very similar to the EVS saving rates reported by Klär/ Slacalek (2006) . Moreover, the pattern is in line with the SOEP saving rates reported by Brenke/Wagner (2013) . There, saving rates also increase monotonously across income deciles, and a clear jump between the 9th income decile and the top income decile can be observed. In case of the EVS data, the top income decile's saving rate in 2013 amounts to about 22.6 percent, which is-as expected-higher than its SOEP counterpart (17 percent). Across time saving rates declined in almost every income class, the decrease being more pronounced in the lower income groups.
Due to the less concentrated saving amounts across the wealth distribution compared to along the income scale, the level of saving rates is also considerably lower (higher) in the upper (lower) part of the wealth distribution. For example, in 2013 the top wealth percentile's saving rate amounts to one fourth of household net income, while the saving rate for the top income percentile class lies at about 35 percent. Moreover, while the first income decile class exhibits negative savings and saving rates, the lowest wealth decile class saves an average of about 8 percent of net household income. For 2003 and 2008 we observe a similar pattern. Figure 3 illustrates the distribution of shares in total household savings across groups of income and wealth. Household savings are highly concentrated across both the income and wealth distribution. In 2013, the top income . Confidence intervals are very small and hardly visible below the top percentile class.
The Distribution of Household Savings decile accounts for roughly 58 percent of total household savings. According to Brenke/Wagner's (2013) SOEP-based analysis the top income decile's share in total savings is between 35 and 40 percent, on the contrary. Yet, this result is not surprising as the savings information in levels between the EVS and the SOEP is not directly comparable. The top income percentile accounts for about 15 percent of total household savings.
While the share of the top income percentile class is practically stable across time, the share of percentiles 91 to 99 increases by about 8 percentage points. Both mean saving rates and mean savings increased somewhat for this income group, and so did their corresponding sums of savings. At the same time total savings in the economy declined considerably (from about 171 in 2003 to 153 billion euros in 2013 corresponding to −10.6 percent). As a result, the shares in savings for these income classes increased. On the contrary, in the top income percentile group mean savings (and mean saving rates) declined substantially. But their decline was roughly proportional to the 
Implications of the high-income cut-off in the EVS
Due to the detailed information on income, wealth and savings in the EVS, our estimates provide an adequate picture of the distribution of savings in Germany. However, households with monthly net incomes above 18,000 euros are excluded from sampling due to low expected response rates. This selection issue cannot be cured by weighting and calibrating the sample and induces bias in the estimated distribution of household savings. An important question is how large the potential bias might be. In the following we exploit the extant literature to find out more about this issue. Since only little is known about the distribution of top incomes beyond the 18,000 euros income threshold this is rather an educated guess than a precise statistical analysis. In what follows we address this bias in the concentration of household savings in three steps. First, we assess the gap between the EVS sample underlying our analysis and datasets that provide much more detailed information on the top of the income distribution. 16 In the second step, we fit a simple regression model in order to estimate conditional saving rates. Finally, we match the estimation with the income levels at the top of the income distribution to attain a more realistic picture of the concentration of household savings.
17
16 Analogous analyses for the wealth distribution building upon Vermeulen (2014 Vermeulen ( , 2016 , Westermeier/Grabka (2015) and Bach et al. (2015) are presented in Späth/Schmid (2016) . 17 Although also of high importance, for the sake of brevity and because of the high statistical uncertainty that might be involved, we do not extrapolate into the upper tail of the wealth distribution and leave this issue to further research.
The Distribution of Household Savings
Implications on the distribution of household income
To assess the extent of the lack of information at the top of the income distribution, we compare income percentiles and top income shares of the income distribution calculated from the EVS with results based on integrated data sources that mimic the top tail of the distribution. To this end, we refer to the results presented in Bach et al. (2016) . They construct two integrated databases that match EVS and SOEP income data as well as EVS, SOEP and income tax data. In particular, taking administrative tax data into account allows for a more comprehensive coverage of capital income and a much better approximation of the top of the income distribution (see also Bach et al. 2009 ; Bartels/ Jenderny 2014; Schmid et al. 2015) . Bach et al. (2016) report income shares, average income levels of top income groups as well as percentiles based on net equivalized and gross equivalized household income across the distribution of gross equivalized household income. As our results presented so far refer to household net income and neither to gross income nor equivalized income measures, we cannot directly compare the income distribution underlying our analysis of household savings with Bach et al. (2016) . Hence, we construct gross equivalized income and net equivalized income in the EVS and contrast the outcome with the findings of the integrated data sources. Table 2 presents the results of this step.
In the upper panel we summarize the information based on EVS data only. The centered panel refers to integrated data of EVS and SOEP. The lower panel corresponds to the integrated database that additionally covers information from tax return data. We see that based on the integrated SOEP/EVS data the top income groups reveal higher average income levels and income shares than based on EVS data alone. The rise in group-specific means is particularly substantial in the top percentile group. Regarding gross equivalized income the gap amounts to approximately 3,500 euros per month (about 800 euros for the top decile class). While this first comparison already indicates the limitations associated with the EVS's high income cut-off, the gap becomes even more apparent when we consider the integrated SOEP/EVS/IncomeTax data. Here, the level of the top percentile group's average monthly gross equivalized income amounts to about 30,000 euros indicating a monthly gap of more than 19,000 euros (before taxes and social security contributions) compared to EVS data alone.
These differences translate into a considerable wedge between the income shares of the different data sources. As a simple approximation we can say that in the integrated SOEP/EVS/IncomeTax data the income shares of the top percentile class lie about 6 percentage points above their EVS counterparts (11 vs. 5 percent). The top decile groups' income shares exceed the EVS measures by 1 and 5 percentage points, respectively (25 percent in the EVS versus 26 percent with EVS and SOEP data versus 30 percent in the integrated database including tax data). Bach et al. (2016) and own calculations. All calculations are based on 2008 euros. We contrast the distribution of net and gross equivalized income within top income groups of gross equivalized income across different data sources. The representation is limited by the availability of information from Bach et al. (2016) . This means for example that we do not report group-specific averages of net equivalized income as Bach et al. (2016) do not provide this information. The intervals of the shares for gross equivalized income (share 1 and share 2) from Bach et al. (2016) result from different approximation methods of the underlying data.
The Distribution of Household Savings
We do not observe considerable differences between the evaluation based on gross equivalized income compared to net equivalized income. Moreover, the income shares are very similar compared to those based on household net income as used in our savings analysis, in which the top percentile group's income share is 4.3 percent and the top decile's income share is 25.9 percent for the year 2008.
Implications for the distribution of household savings
The comparisons above show that within our data the top of the income and wealth distribution appears to be heavily underrepresented. As a result, total household savings as well as saving rates and shares in aggregate savings of top income and top wealth households are underestimated.
To assess the size of the bias in the above-presented estimates we run a simple regression model of the savings rate conditional on a polynomial of third order of household net income (see Table 9 in the Appendix).
18 Besides a constant, no other variables are taken into account. Thus, this purely descriptive exercise must not be interpreted as an estimate of the causal effect of income on the saving rate. Figure 4 shows saving rates along the income scale as predicted by the regression model. The shaded area indicates the frontiers of a 95 percent confidence interval. Referring to our initial question of how large the true level of top income saving rates (and the concentration of household savings) might be, Figure 4 gives some indication about what can be hypothesized, as it contains predicted saving rates at the corrected average income levels of the top 10, top 5 and top 1 percent of households according to net household income (see Table 3 for the corresponding saving amounts). To that aim, we calculated their respective average levels of gross equivalized income based on EVS data in a first step. In a second step we calculated the relative differences between EVS values for those top income groups and the corresponding numbers of the integrated data sources described in Section 5.1. Thirdly, we applied these factors to the top income groups' average net income levels as calculated from the EVS in order to attain 'corrected' average income levels for the top income groups. Finally, we evaluated our estimated regression function at these corrected income levels in order to attain corrected saving rates. Table 3 summarizes the results. The predicted saving rate for the top 10 percent of households along the income scale based on EVS data amounts to about 21.4 percent (which corresponds to evaluating the regression function at the group's average monthly income of 8,068 euros). Performing the same calculation based on EVS and SOEP values according to the procedure described above leads to a saving rate of about 23 percent. According to the values from EVS, SOEP and tax data we find an even higher predicted saving rate of nearly 27 percent. Thus, if all assumptions involved in our calculations were correct, the saving rate of the top income decile would suffer from substantial underestimation of about 2 and 6 percentage points, respectively. Results for the top 5 and top 1 percent of the income distribution point to a still heavier underestimation when using EVS data alone.
In order to assess a top tail corrected measure of the concentration of household savings we further refine the results presented so far. We simulate the effects of an increase in income shares and average saving rates of the top income decile class and the top income percentile class. The simulation framework and its results are presented in Table 4 . The upper part of the table refers to the top decile class, while the lower part summarizes the results for the top percentile class.
The model approximates the changes to the top income group's share in total savings and the potential change of the aggregate saving rate in three steps. Again, all calculations are carried out for the year 2008 to ease comparability of the EVS data with the two integrated data sources. The benchmark scenario is the EVS, which is summarized in columns (1) and (2) in Table 4 . The top decile group's income share as calculated from the EVS denotes 25.9 percent (column 2, row A). The top decile's saving rate corresponds to the predicted saving rate at the average class income (21.4 percent, see Table 3 and column 2, row B in Table 4) , and the saving rate of the remaining population as calculated from the EVS amounts to 6.5 percent (column 1, row B). This calibration comes along with an aggregate saving rate of 10.4 percent (columns 1 and 2, row H) and a share in total savings of about 54 percent for the top decile class (column 2, Values of household net monthly income were used for the prediction of saving rates correspond to the average income in those groups and are shown in parentheses. The predicted saving rate for the top percentile according to EVS, SOEP and tax data cannot be sensibly calculated as the statistical uncertainty is way too high at such high values of income. 
Exogenous input parameters
Exogenous input parameters Bach et al. (2016) and approximated by linear scaling based on the corresponding ratios from the EVS. In the EVS the income share of the top percentile based on household net income exceeds the top percentile's income share based on net equivalized income by 7.5 percent. Hence, we scale the income shares of net equivalized income of the other data sources by this percentage to approximate shares based on household net income. Exogenous input parameters are savings rates and income shares. Auxiliary variables are income and savings levels referring to a hypothetical total income level of 100. In the first step, we increase the top decile group's income share to 31.3 percent (column 4, row A), which corresponds to our approximated top decile group's income share from the integrated EVS, SOEP and tax database. Consequently, the income share of the lower 90 percent of households decreases to about 69 percent (column 3, row A). All other exogenous model parameters remain unchanged. As a result of the higher income share of the top decile class, its saving amount increases and its share in aggregate savings rises by about 6 percentage points, from 54 to about 60 percent (column 4, row G). Since the aggregate savings amount has increased (columns 3 and 4, row F), the aggregate saving rate rises by almost one percentage point, from 10.4 to about 11.2 percent (columns 3 and 4, row H).
In the second step, we change the top decile group's saving rate and leave the other model parameters unchanged. We increase the top decile group's saving rate from 21.4 percent in the EVS scenario to 26.9 percent (column 6, row B), which corresponds to the saving rate at the top decile group's average income value predicted by the model in Figure 4 (see also Table 3 ). As a result of the higher saving rate of the top decile class, its saving amount and share in total savings increase, the latter one by about 5 percentage points (column 6, row G), i. e. roughly comparable to the increasing income share scenario in columns (3) and (4). Also, as a result of the higher saving rate of the top decile, the aggregate saving rate increases by slightly more than one percentage point from 10.4 to 11.8 percent (columns 5 and 6, row H).
Finally, columns (7) and (8) contain the effect of a joint change of the top decile group's income share and saving rate (rows A and B). The effect on the top decile's share in aggregate savings is about 11 percentage points (column 8, row G) and considerably larger than in the two single-shock scenarios described above. The aggregate saving rate is increased by about 2 percentage points, from 10.4 to 12.5 percent (columns 7 and 8, row H).
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19 Note that we attain this difference as (for consistency reasons) we apply the predicted saving rate at the class mean rather than the actual mean saving rate of the class in the model. When calibrating the application with the actual data we can replicate the exact sample values of aggregate saving rates as well as shares in total savings. 20 It might be plausible to assume that due to the upward-shift of income groups resulting from the augmentation of the income scale at the top, the average saving rate of the whole population (and not solely for the top income group) increases. However, the rise of the average saving rate of the comparably poor households will not be substantial. Moreover, assuming a shift of the saving rate for the 99 percent of households not belonging to the top percentile group from 9.8
The lower part of Table 4 adds the results for the top percentile group's income share. As we are not able to estimate the saving rate of the top 1 percent based on the integrated EVS-SOEP-IncomeTax-database (see Table 3 ), we apply the estimate of the top percentile group's average saving rate according to the integrated EVS-SOEP-data. Here, the saving rate amounts to 47.3 percent, which is very likely to be below the value which we regard plausible for the true average saving rate in the top income percentile. Hence, our calibration is conservative at this margin. Based on the joint scenario compared to the EVS benchmark case the aggregate saving rate rises by about 3 percentage points and the top income group's share in total savings almost triples from 13 percent to 37 percent.
Summary and conclusions
This study analyzed saving amounts, saving rates and shares in aggregate savings across different classes of household net income and household net wealth. The analyses were based on the Sample Survey of Household Income and Expenditure (in German: Einkommens-und Verbrauchsstichprobe -EVS), a large sample containing more than 40,000 households in Germany. These data provide, among others, detailed information on household income, wealth and household savings.
First of all, household savings are highly concentrated along both the distribution of income and wealth. In 2013, the top income decile's share in total household savings amounts to 60 percent, whereas the lower half of the income distribution does not save at all. Likewise, the lower half of the wealth distribution makes up for about 17 percent of total household savings. The top wealth decile's share amounts to nearly 30 percent. Over time we find the concentration of household savings conditional on income and wealth to increase.
Eventually, we discuss the implications of the top income cut-off in the EVS on the distribution of household savings based on a set of assumptions. According to our extrapolations, not correcting for the missing rich involves an underestimation of the top income decile's average saving rate of about 5.5 percentage points and an underestimation of the top income percentile's average saving rate of more than 15 percentage points.
percent to 11 percent would imply a savings share of the top percentile group of 34 percent, which is still a substantial increase in the conditional concentration of household savings.
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Likewise, the top income decile's share in total savings may be underestimated by approximately 10 percentage points, and the respective share in total savings for the top income percentile by nearly 25 percentage points. Finally, we find the aggregate saving rate to be underestimated by about two to three percentage points.
The results of this study may serve when modelling endogenous resource accumulation (such as in Krämer 2015 or van Treeck 2014 and contribute to explore the issue on whether mutual stimulation between income flows and wealth stocks can help explaining rising inequality. This type of models requires a sensible empirical calibration for which it is necessary to estimate, among others, the distribution of household savings up to the top tail of the income and wealth distribution. A promising way for further research would be to estimate parameters like capital returns and capital shares and use them to calibrate the respective models, as this would help to gain insight into the economic circumstances that can cause endogenous wealth accumulation and potentially further concentration of income among households. 
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